Figure S1 Purification, spectroscopic characterization and crystallization of AlgE. (Ai) Size exclusion chromatographic analysis. V o , V e and V t mark the void, elution and total column volumes, respectively. The near Gaussian-shaped elution profile is consistent with a monodisperse protein preparation suitable for crystallization trials. (Aii) SDS-PAGE analysis. Protein purity of AlgE postsize exclusion chromatography was estimated at >90 % based on a loading series analysis with Coomassie−Blue staining. The following AlgE loadings were used: 100 g, 10 g, 1 g and 0.1 g Acta Cryst. D (2014). 70, doi:10.1107/S1399004714001850 Supporting information, sup-3 in lanes 1-4, respectively. Molecular weight standards are in lane 5. The hallmark heat modifiability of outer membrane -barrel proteins is illustrated in lanes 6-9 where AlgE samples were incubated at 50 o C for 0 min, 5 min, 20 min and 120 min, respectively, before being electrophoresed. (B) Spectrophotometric analysis of AlgE. (Bi) UV-visible, (Bii) fluorescence and (Biii) circular dichroism spectra of AlgE in a detergent micellar solution at 20 °C. Spectra were recorded in Buffer B at 0.5, 0.1 and 1 mg AlgE/mL, respectively. An excitation wavelength of 280 nm was used for fluorescence data collection. Maximum absorbance and fluorescence emission was observed at 281 and 339 nm, respectively. The amino acid composition of AlgE is as follows: Ala.9%. Analysis of the circular dichroism spectrum revealed a -strand, -helix, turn and coil content of 50, 20, 6 and 24 %, respectively, in reasonable agreement with the crystal structure. (C) Crystals of AlgE growing in the lipidic mesophase formed by 7.8 MAG at 20 o C. Trials were conducted as described (refs) using 10 mg AlgE/mL. The precipitant included (Ci) 0.1 M Bis-Tris, pH 7.0, 0.1 M sodium citrate, 21 %(v/v) PEG400; (Cii) 0.1 M sodium cacodylate, pH 6.5, 0.9 M sodium acetate; and (Ciii) 0.1 M Tris-HCl, pH 7.5, 0.1 M sodium citrate, 18 %(v/v) PEG 400. The crystal in (Ciii) gave best resolution to 1.9 Å.
space-filling representation) sit above the short S5 and S6 strands. These hydrophobic residues compensate for the short β-strands such that the membrane does not significantly deform in this region. (B) Final snapshot of a CG simulation in which the bilayer has self-assembled around the AlgE protein. This snapshot is converted to atomistic representation (AT) for further simulation. The protein is coloured by secondary structure (β-sheet, yellow; α-helix, blue; turn, cyan; coil, white) .
Lipid phosphate groups are shown as tan spheres. Lipid tails and water molecules are not shown. A bound cardiolipin molecule is shown in both CG and AT representations. (C) Residues in contact (defined as within a 6 Å cut-off) with cardiolipin head groups during the course of the 1 μs CGMD simulation. Three binding sites in which a cardiolipin molecule is bound for over half the simulation are indicated. The inset shows the protein as spheres coloured according to the average time in contact with a cardiolipin head group (green = 0 % through white up to blue = 55 %). (D) The three binding sites identified from analysis in (C) are shown here with CG lipids coloured as transparent spheres mapped on to the 4AFK crystal structure with resolved bound lipids shown in stick representation.
We propose that the outer-leaflet binding sites would be occupied by LPS. be measured in terms of the distance between residues Thr103 and Ser351 that form a hydrogen bonded 'lock' when the E gate is not fully opened (upper panel). The number of water molecules crossing the pore over the simulation is shown as a cumulative count (lower panel). The gradients are shown when the lock is closed, when the lock is first broken, as the citrate moves through the constriction site and after the lock closes again. As citrate passes through the pore at time ~245 ns, coincident with L2 motion (increase in distance between Thr103 on L2 and Ser351 on L7) there is a sharp increase in the rate of water passing through. Citrate exits the pore in a hydrated state. As the L2 loop moves back towards its resting configuration (time 380 ns) the rate of water crossing reduces to close to the original level (0.40 by the final 10 ns of the trajectory, compared to 0.38 at the start). The black line corresponds to water molecules crossing the pore from the periplasmic side to the extracellular side, i.e., travelling in the direction of citrate. The red line corresponds to water molecules travelling in the reverse direction. A and B) . It is apparent from the non-linearity of these plots that the motion of alginate is not smooth, rather it moves through the pore in a step-like manner. N-term. 33-41/9 33-36/4 33-41/9 33-38/6 33-41/9 33-37/5 33-41/9 33-39/7 33-41/9 33-38/6 33-41/9 33-39/7 33-41/9 33-39/7 33-41/9 33-39/7 33-41/9 33-39/7
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